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2 H/ME HAE BAE XA
Vexta () ST (A) 0.9 55 v
VExTB HEHEH E (B) Vexta +0.8 55 \Y
VBias Vpias 711 F IR fL VEXTA Vexta + 0.8 \Y
Veuy b R L 0 VExTB v

(1) Vexta ZRIITH BT L SRR s s

&
LSF0002 A 752 200k Q@ i & HLPH 25 .

8.2.1.2 4t A

8.2.1.2.1 XA ##H

XFT XA L B (s R R RN R BB R BB m R ) |, Veias FIANLIUERE R Vexrae XFE | Vias
WLALIS T /O B MW E |, DISEILIEB AR H . HAE Vias L ATIEN e ds | s R atRa e el i, Pk 28
IR n] DU HER BT IR = ( nTRE R 2 LR s BH S ), bt vl DO SN e = (75 2 LR s BH 2%
)I%' Bn iﬁﬂj%ﬁ% VPU ) o

#HE
LIRE? R SR P/ 2518 VU - € AT A iy e . A /S I B B T el i B e s
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TR HEEFESEHSAE LT RERENRE N HREHE KL 15mA. XA KA 260mV &
350mV , I\TITE M ifidE L IRIEE SR BT E Y. WRMAEH SIAER B ST 15mA |, SERE TR LR
HETE. BERRESEMMER SR BRI E AN 15mA |, EEHA LI A& Ly A EEE

7 8-3 FIH T HLAN 8mA. 5mA Fil 3mA B L FHAE L HL R . NAER +10% #1 B s L FRAE (B0 K1Y
fH) , UMESARE LR 350mV B /N, AMRIRSh#AR A ATRESS DL 0.175V [FHLE M LSF R FIZ4F P ) s H
PRI SCR ER , RE 15mA FERAAGE T4 LSF RAISFR R .. 15 0.175V B ERSK FE TR A 1 8 2F L 4

M—ANERZ A Edy 2SS IR, HEAREE Vor.  HRBH AN B IR, AT K Vo o
% 8-3. L HHAME

Vor () @) 8mA 5mA 3mA
Pu FARIE (Q) +10%) (Q) AR (Q) +10%0) (Q) FRIE (Q) +10%0) (Q)
5V 581 639 930 1023 1550 1705
3.3V 369 406 590 649 983 1082
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# 8-3. FhreafHAME (48)

Vou () @) 8mA 5mA 3mA
Y FRARME (Q) +10%0) () FRRIE (2) +10%0) (0) KRR (2) +10%0) (Q)
2.5V 269 296 430 473 717 788
1.8V 181 199 290 319 483 532
1.5V 144 158 230 253 383 422
1.2V 106 17 170 187 283 312
(1) VOL =0.35V HTJ'H—%?%":H
(2)  (BUHUE IR R 3R B2 VoL = 0.175V
(3)  +10% k#ME Vpp i FI A1 L BH 2R 75 2
8.2.1.3 W /H Hi4
4 Input
Qutput
3 ff*
2 -
)
>
=
2 4
0 M eteccoc st
-1
0 50 100 150 200 250 300 350 400 450 500

Time (ns)

Kl 8-2. FFig#:#: (1.8V £ 3.3V, 2.5MHz )

8.2.2 BAM A R

BANEIE A RE RIS (Vextag) B TEE A bR R E . & 8-3 R T IXANR AT iR BRG], A
KWLM INEZVEMER |, WS W [/ LSF R I 72 il [EF 1 -

£ Vextp FHLZE 5V H Vexra EHEE 1.2V WSS T |, FraBEERE T 1.2V, sB el —A Eh Bk

NEREIRIE ) T HLE

o WHRATTHEL (5VE1.2V) :iliE 1 @R 7 EE R —A 7w,
RSP, B @ TR IR BN N

o HHRA LITER (1.2VE33V) [ #IE 2 Br THBEN— b,
JHE M ERE 3.3V. X4 B2 NKHLCPRS |, A2 il FF S RS AR T .

o HHRATFER (3.3VE 2v ) IEIE 2 JEOR TR E R — AR
1.2V, A2 NAKHSER | B2 3B T 56 B S % L~

A2}y 5V i, B1 R T 1.2V, A1 A
B2 N 1.2V i, R AE AL, FhH A2

A2 BiIRZEN S 3.3V B, B2 T

Copyright © 2024 Texas Instruments Incorporated FE LRI b 11

E. 12
Product Folder Links: LSF0002
English Data Sheet: SDLS972


httpss://www.ti.com/lsf-multi
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lsf0002?qgpn=lsf0002
https://www.ti.com.cn/cn/lit/pdf/ZHCSVY4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVY4&partnum=LSF0002
https://www.ti.com.cn/product/cn/lsf0002?qgpn=lsf0002
https://www.ti.com/lit/pdf/SDLS972

13 TEXAS

LSF0002 INSTRUMENTS
ZHCSVY4 - APRIL 2024 www.ti.com.cn
5V 1.2+10% V
Vexts LSF0002 Vexta
3.3V 6|Veias _
0.1 plj_
RA1 = RA2 = :|: RB1 = RBZ = .
1kQ 1kQ 1 1ka 1kQ 1.2V Device
GPIO )\ Al |2 sw 5| B1 )\ GPIO
1 A2 4| B2
GPIO o 3 SwW o GPIO
1
T

Kl 8-3. {1 F] LSF ##HasitiT % ro B B i 1

8.2.3 Vyet B < Vyer a + 0.8V B L

W R 7 R 0T TR, B WL Vexre> Vexta + 0.8V (B R ZE BTN RESUMGIE S, 243 1F0)
n7E VEXT,B < VEXT,A + 0.8V M T igir.

BRI TAER (Vextg> Vexta + 0.8V) | fEXFEAL R , A AT L b4 it B2 B n) SEHLIE R A e SR e . 4y B
B A AT PRI R, A D 1/O S PR AT Vexra , DVESRUE I RIS FA . ARG HRITIEZ U | iF
S (/1] LSF FIHT F 17465

VextB< Vexta + 0.8V BATHER  EXMENT VEXTA F VexTB Z VA R KRB EZ | Bk A M /O i
U B B 7R FRal Vextg - 0.8V I AL |, TIA 2 VEXTA® Blan , anip Vexte = 1.8V H Vexta = 1.2V, A
il 17O BB AL 2 K2 1.0V 1 K. Kb, BAEMRZAE NI4T |, 20 2 LA B I v s S o -

© IBATIINA] Vexrg AR T Vexta (Vexts > Vexta)
o NAE A /O ¥ig O bz Ehi EPHES |, DI e Ehi SR R

K 8-4 IR T E MR, Hod i LSF0002 SEHL T 1.2V o 1.8V ¥iffe, WEIEAE T #INis/r410F % , Wik
BWiE AT AR R A, B0 1.8V o 2.5V, 1.05V 1.5V %5,
1.8+10% V 1.2+10% V

Vexts LSF0002 Vexta
' 6|Veins

Re2=

1KQ 1.2V Device

. Ra1= Raz2= Rs: =
1.8V Device 1kQ 1kQ l 1kQ
A1 5| B1 %}

A2

ANy

& 8-4. {# ] LSF0002 31T 1.2V & 1.8V HF#s#
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8.3 HJRAHREIY
LSF 254 BT IR . % 8-4 FH T Fra saIE AN 51 IR B T AE HUE .
* 8-4. B TAE®BIE

2% B/ME HRUE BKE E: XA
Vexra ) FAEHE (A) 0.9 5.5 \Y
VexTB BRI (B) Vexta + 0.8 55 \%
VBias EN 51 E i N Bk VEXTA Vexta + 0.8 \Y
Vey A R R 0 VexTs v

(1) Vexta ERAFAHI A AR HF
8.4 fijm
8.4.1 7i AR

T LSF RAETF T i P e p% | RIS S e Bt 5 R i H 28 PCB AR s A . Bk |, 3T A
TERAE

o RUTREEHEAS SATLL | DAUR /N FL 28 I 5 KPR gt /b b4 e BEL 28 RO B A

o F% LSF 23F i E A R T RE ST = IR M p A7 & .

o BRPRE T RS R M B T RN BREN E 7 )b L BE

8.4.2 A 7l

I

I

: Via to Vey_a Via to GND
I

I

Via to Vpy g Via to Signal Layer @

O

< @b

!

N3
SDA, <] {> SDAe « ,
S 1 -
o

@ SCLa f/l SCLs @
| w—

*Pullup Resistors are not required to be adjacent to the device, and can be present on the I°C line elsewhere in the system

& 8-5. FA kA

J

SD Controller P71 LSF010x SDIO Connnector
(1.8V10) / SDIO level translator (3.3VI10)
I
Device PCB /"
P2

K] 8-6. s E
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9 SRR SCRS L Fr

9.1 FHC3CRY

S LL R ARk

TEINLES (TV) , LSF # a2t 7 2 iF e - ¥awd
1IN RS (TI) , TXS. TXB A1 LSF E 35K o] 3£ #5819 fh B 2Kk N A F it
TEINAES (TN) , &/ LSF F 537 H 1% /-4 e N F Wt
HK T iR LSF RFZ4 1) Logic Minute #LAIES Il %251

- (EINES (TN, 7 - &/ LSF Z I 17/ [k -4
- [EINACES (TI), T4 LSF Z A0 i & 1%

- {EINAES (T, £/0F LSF Z 5 [ (€55 5] Y

- TENALES (TI) , LSF F AR5 1 i A id

- (EINAES (T, @M LSF ZAH1T FirEtst

- [ENAES (TN) , 6/ LSF Z 5T [ 175

- ENALES (TN) , 6/ LSF F 57 i [k ##%

- (EINACES (TI) , &/ LSF F A 17 5 1 I 54

9.2 F SR SEHTIE A

FRCORSERER |, 75 FHIE ti.com ERIEAF SO Ie . mith @Ay #EATIEN , RIVATARE A G 5 R S
o ARELPHAGER  HEE LA OB P EE BT R id .

9.3 CRFHIR

TIE2E™ HhaCsCfFiRlzn e TR EESE TR, T EENE ZETARE . S IR @E M- # . #%R
BUAMRZ B A TR, R4S R APk Bt 4 B0

HERRR AR BB DTS IR fefit. KSR IFAMIER TI BRI , IF HAS 2 ek TR B2
T A 25K

9.4 Ft
TI E2E™ is a trademark of Texas Instruments.
FTA wbR I O H B A E I .
9.5 FHHHRES
FRELCE (ESD) SR ANMERR B o AN AR (TI) B BCE I IE 2 (1) TGRS A AL B BT A S A L o SR AN I8 < TE A () b 3
A FIZAETLFE | 7T SRR LBk .

m ESD HIHA/NE SERUNITERE S , KBRS, F 3 ISR L BR T RETE 2 5 2 BIHUR | KR FE AR M S
O DR AT RE 2 S BRI S LR A AU AAT .

9.6 RiF&R
TI RiEE RARVERGNH IR T ARG 7 BFARE A o
10 17 7 it
i BT B
2024 4F 4 J1 ’ IR (TR

1M1 U, BRI 4E B

TRTHE SN BTG XEE SRR E ST EN s . BRmARE , BARTEM
HAZX WS BT EIT . A RILERR MM ST 8 A, 15 2 e A2 I B A
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LSFO002DTQR Active Production X2SON (DTQ) | 6 12000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 J
LSFO002DTQR.A Active Production X2SON (DTQ) | 6 12000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125
LSF0002DTQR.B Active Production X2SON (DTQ) | 6 12000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 125 J

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LSFO002DTQR X2SON DTQ 6 12000 180.0 8.4 0.92 | 1.12 | 047 | 4.0 8.1 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LSFO002DTQR X2SON DTQ 6 12000 182.0 182.0 20.0
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PACKAGE OUTLINE
DTQOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |- 0.85

0.75

aws | | -

J SEATING PLANE
enTYE

2x[0.6] — = (0.1)
0.05
ﬁ (0.027) TYP 005 |\
|
% | ;
0.05 | H\ PKG
0.25+0.03 TYP —71 2%& + V ¢ H D
(0.08) ¥ ! 1
| | 0.25 |
Iy _\ ‘ X017
PIN 1 ID/ﬂ 1 PiG !
(OPTIONAL) ¢ | 45030

NOTE 5

4224056/B 07/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pads must be soldered to the printed circuit board for optimal thermal and mechanical performance.

4. The size and shape of this feature may vary.

5. Features may not exist. Recommend use of pin 1 marking on top of package for orientation purposes.
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EXAMPLE BOARD LAYOUT
DTQOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.05 MIN

SOLDER MASK OPENING ALL AROUND

TYP

4% (0.4) ‘

0.2) TYP
EXPOSED METAL
CLEARANCE

METAL UNDER 3
SOLDER MASK
TYP

\

(0.027) TYP J

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:50X

4224056/B 07/202

~

NOTES: (continued)

6. This package is designed to be soldered to a thermal pads on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
7. Vias are optional depending on application, refer to device data sheet. If some or all are implemented, recommended via locations are shown.
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EXAMPLE STENCIL DESIGN
DTQOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

4X (0.25)

(0.027) TYP —=

?

/
4% (0.271) !

(0.279)

4X (0.4) ¢

(0.2) TYP

SOLDER MASK:
EDGE, 2X

METAL UNDER
SOLDER MASK
TYP

(R0.05) TYP

4X (0.6)

SOLDER PASTE EXAMPLE
BASED ON 0.07 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:50X

4224056/B 07/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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